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Flooring, WallFinishingand RoofingSectionalCommittee, CED S

FOREWORD

This Indian Standard (Parts 1 to 15) (First Revision) was adopted by the Bureau of Indian Standards, after the
draft finalizedby the Flooring, Wall Finishing and RoofingSectionalCommittee had been approvedby the Civil
Engineering DivisionCouncil.

This standardwas first publishedin variousparts in 1992-93. This is the first revision;havingall parts combined
in one publication, of the standard in whichthe following major changeshave been incorporated:

a) As per the decisiontaken in the lastmeeting, the requirements of all the parts havebeen includedin one
volumeand the revised standardhas been brought in line with ISO 10545 (variousparts).

b) The requirements for determination of bulk densityhave been added in Part 2 and a few changes have .
been made in the requirements for determination of water absorption.

c) A few modifications have also been made in Part 3.
d) Requirements for determination of breakingstrengthhave also been added in Part 6.
e) Requirements for determination ofglazingresistance tests have also been modifiedin Part 9.
t) A newtest for determination ofimpactresistance by measurement ofco-efficient of restitutionhas been

added as Part 14.

g) IS 13711 : 1993 'Samplingandbasisforacceptance'has beenamalgamated withPart 15 ofthis standard.

In formulation ofthis standardconsiderable assistance have been derivedfrom the following standards:

ISO 10545-1 : 1995 Ceramictiles - Part 1 : Sampling and basis for acceptance
ISO 10545-2 : 1995 Ceramictiles - Part 2 : Determination of dimensions and surfacequality
ISO 10545-3 : 1995 Ceramictiles - Part 3 : Detennination of waterabsorption, apparentporosity, apparent

relative densityand bulk density
ISO 10545-4 : 2004 Ceramictiles - Part 4 : Determination ofmodulus of rupture and breakingstrength
ISO 10545-5 : 1996 Ceramic tiles- Part5 : Determination of impact resistance bymeasurement ofcoefficient

of restitution
ISO 10545-6 : 1995 Ceramictiles - Part 6 : Determination of resistanceto deep abrasionfor unglazedtiles
ISO 10545-7 : 1996 Ceramictiles - Part 7 : Determination of resistance to surfaceabrasionfor glazed tiles
ISO 10545-8 : 1994 Ceramictiles - Part 8 : Determination of linear thermalexpansion
ISO 10545-9 : 2004 Ceramictiles - Part 9 : Determination of resistance to thermalshock
ISO 10545-10 : 1995 Ceramictiles - Part 10 : Detennination of moistureexpansion
ISO 10545-11 : 1994 Ceramictiles - Part 11 : Determination of crazingresistancefor glazed tiles
ISO 10545·12 : 1995Ceramictiles - Part 12 : Determination offtost resistance
ISO 10545-13 : 1995 Ceramictiles - Part 13 : Determination ofchemicalresistance
ISO 10545-14 : I99S Ceramictiles - Part 14 : Determination of resistanceto stains
ISO 13006 : 1998 Ceramictiles - Definitions, classification, characteristics and marking

For the purpose of deciding whethera particularrequirement of this standard is compliedwith, the fmal value,
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance
with IS 2.: 1960 'Rules for roundingoff numerical values(revised)'. The numberofsignificantplaces retained in
the roundedoff value should be the sameas that of the specifiedvalue in this standard.
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Indian Standard

CERAMIC TILES - METHODS OF TEST,
· SAMPLING AND BASIS FORACCEPTANCE

PART 12 DETERMINATION OF RESISTANCE TO DEEP ABRASION
UNGLAZED TILES

( First Revision)

3 PRINCIPLE

Detennination of the abrasion resistance of unglazed

5 APPARATUS

5.1 Abrasion Apparatus - It consistsessentially of
a rotating disc, a storage hopperwithdispensing device
for the abrasive material; a test specimen supportand
a counterweight (lee Fig. I).

S.I.1 The disc is made of Fe 410-5 steel as specified
in IS 2062, with a diameter of 200 ~ 0.2 mm, and

4 ABRASIVE MATERIAL

White fused aluminum oxide conforming to the grain
sizerequirement ofOrit No.80ofTable1of IS 11643.

ceramic tiles by measuring the length of the groove
produced in the propersurfaceby means of a rotating
discundergiven conditions andwiththeuseofabrasive
material.

ntle
Steel for general purposes (fifth
revision)

Specification for silicon carbide for
bonded abrasiveproducts

11643 : 1985

The standards listed below are necessary adjuncts to
this standard:

IS No.
2062: 1999

I SCOPE

This standard (Part 12) covers a method of test for
determining the resistance to deep abrasion of all
unglazed ceramic tiles used for floor coverings.

2 REFERENCES

5

1. Test Specimen Clamp
2. FixingScrew
3. Test Specimen
4. Value
5. Storage Hopper for Abrasive

Material
6. Even-Flow Funnel
7. SteelDisc
8. Counterweight

8

FlO. 1 ABRASION ApPARATUS
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thickness at the edge of 10 :J:0.1 mm, and with a rate
of revolutionof 7S rev/min. The pressurewith which
test specimens are held against the steel disc is
determined bycalibratingtheapparatus apiDstAustrian
Standard Granite. The pressure is adjusted such that,
after 300 revolutions a chord of32 mm is produced.

5.1.2 When thediameterhu wornto 199mm,thesteel
disc shallbe replaced.

5.2 A MeasurlDI Caule - Capable of measuring
to 0.1 rnm.

6 TEST SPECIMENS

6.1 Types of Test SpeeimeDI

Test shall be carried out using whole tiles or test
specimens ofsuitable dimensions. Before testing, small
specimens shallbefixedwithanadhesive on to a larger
background, avoiding joints.

6.2 Preparation

Clean,dry test specimens shallbeused.

6.3 Number 01Test SpeelDleaa

A minimum of fivetest specimens shallbetested.

7 PROCEDURE

7.1 Placea test specimen in the apparatusso that it is
tangential againstthe rotatingdisc. Ensurethat the feed
of abrasivematerial into the grindingzone is unifonn
at a rate ofat least 100 g/IOO revolutions.

7.2 Rotatethe steel disc for 1SO revolutions. Remove
the test specimen fromthe apparatus and measure the'
chordlengthof the grooveby meansof the measuring
gaugeto the nearest O.S mm. Testeach specimen in at

leut two placesat right angleson its propersurface.

. 7.3 If relief surfaces would interfere with the
detennination oftheabruion resistance, theprojections
may begroundotfbut the resultsof the test willnotbe
the same u fortiles baving planesurfaces.

8 EXPRESSION OF RESULTS

8.1 The resistance of deep abruion is expressed u
the volume Vofmaterial removed, incubic millimetres.
This is calculated from the chord lengthIof thegroove
by means ofthe expression:

V - (T. a/180}-sin a} h.d.2/8

where
sina I--=-2 d

d - diameterofthe rotatingdisc, in mm;
h - thickness ofthe rotatingdisc, in mm;
CI = angle (in degrees)subtended at the centreof

therotatingd~ bythechord(see Fig.2);and
I -length of the chord, in mm.

8.2 Someequivalent valuesare given in Table 1.

9 TEST REPORT

The test reportshallcontainthe following:

a) Description ofthe tiles;
b) Chord length I of each grooye to the nearest

O.Smm;
c) Volume Y in cubic millimetre. for each

individual groove; and
d) Average volume V., in mm',

FlO. 2 DSPlNlnON OFCHORD
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Table I Equl"aleDt Value

(Clause 8.2)

IS 13630 (Part 12) : 2006

I • I • I • I ., I ".
mms mm) mm' mm' mm'mm mm mm mm mm

20.0 67.0 30.0 227 40.0 540 50.0 1062 60.0 1851

20.5 72.0 30.5 238 40.5 561 50.5 1094 6O.S 1899

21.0 77.0 31.0 250 41.0 582 51.0 I 128 61.0 1947

21.5 83.0 31.5 262 41.5 603 51.5 I 162 61.5 1996

22.0 89.0 32.0 275 42.0 626 52.0 I 196 62.0 2046

22.5 95.0 32.5 288 42.5 649 52.5 1232 62.5 2097

23.0 102.0 33.0 302 43.0 672 53.0 1268 63.0 2149

23.5 109.0 33.5 316 43.5 696 53.5 1305 63.5 2202

24.0 116.0 34.0 330 44.0 720 54.0 1342 64.0 2256

24.5 123.0 34.5 345 44.5 746 54.5 1380 64.5 2310

25.0 131.0 35.0 361 45.0 741 55.0 1419 65.0 2365

25.S 139.0 35.5 376 45.5 798 55.S 1459 65.5 2432

26.0 147.0 36.0 393 46.0 824 56.0 1499 66.0 2479

26.5 156.0 36.5 409 46.5 852 56.5 1 541 56.5 2537

27.0 165.0 37.0 427 47.0 880 57.0 1 583 67.0 2595

27.5 174.0 37.5 444 47.5 909 57.5 1625 67.5 2636

28.0 184.0 38.0 462 48.0 938 58.0 1669 68.0 2717

28.5 194.0 38.5 481 48.5 968 58.5 1713 68.5 2779

29.0 205.0 39.0 500 49.0 999 59.0 1758 69.0 2842

29.5 215.0 39.5 520 49.5 1030 59.S 1804 69.5 2906
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